10                    I. DEFINITIONS AND ELEMENTARY FACTS.
15. Changes of phase* The passage of a substance sucli as water at ordinary atmospheric pressure from the solid to the liquid or from the liquid to the gaseous state affords an example of a general class of phenomena known as changes of phase. If the pressure be kept constant, such a change takes place at a certain temperature called the temperature, of transformation or temperature of equilibrium; thus the boiling point of water is the temperature of transformation from the liquid to the gaseous state at normal atmospheric pressure.
If the temperature is given the change takes place at a certain pressure called the equilibrium pressure; in the case of transition from the liquid to the gaseous state this pressure is also known as the vapour pressure corresponding to the given temperature.
The different states are particular cases of what are known as different phases of the same substance, and the change from one phase to the other is discontinuous, the substance passing through no continuous series of intermediate states. The quantities of the substance existing in the given phases usually vary continuously during the process of transformation, and the two phases may be maintained in equilibrium with each other for an indefinite time at any temperature and pressure at which transformation takes place.
Thus, let water and steam be in equilibrium in a cylinder with a moveable piston kept at constant temperature. If the volume be increased, a portion of the water will be converted into vapour until the pressure is the same as before, and the phases will then be remain in equilibrium; if the volume be reduced, the reverse will take place.
A system in which two or more phases are in equilibrium is called a saturated complex of the phases. The name mixture is also commonly applied to such a system, *but it is better to apply this name exclusively to homogeneous systems in which various substances or phases are really mixed, instead of the heterogeneous systems in which the phases are separate and distinct.
From the above explanation it follows that a saturated complex of two phases of a single substance can only exist when the pressure p and temperature t are connected by a certain definite relation, say
(13)                    •
The curve which represents this equation in terms of p, t as coordinates is called the curve of saturation.
In the passage of a substance from one phase to another a certain quantity of heat is given out or absorbed. The quantity of heat A required to transform a unit of mass of the substance from one phase to the other is called the Latent Heat of Transformation or specific heat of reaction (called by Zeuner the "Warrneinhalt" of the